Supplementary gure 1: Confocal depth pro ling of sca old and a single biocomposite layer. a-c -3D confocal reconstruction of the cellulose sca old showing interlocking of bers (a) and color coded to map the depth of bers within the sca old relative to the top of the z-stack, in a top down view (b) and side pro le (c).
Detailed ber imaging was achieved by labelling the sca old with uorescein. d-f -3D confocal reconstruction of a separate biocomposite sample shows the thick and 3D nature of SK-OV-3 cells expressing GFP within the scaffold (d) and color coded to indicate the depth of individual cells relative to the top of the z stack in a top down view (e) and side view (f ). After remodelling the thickness of the biocomposite strip was 34.19 μm ±4.38 μm (mean± SEM for n=18). g -side pro le projections (50μm of thickness) showing 3D structure of biocomposite and indicating live cells (green -calcein AM), nuclei (blue -DRAQ5) and the sca old (auto uorescence), and combined. h -Interlocking of cells and sca old bers is demonstrated in this 2μm thick confocal section of a biocomposite containing live KP4 cells (green-calcein AM), nuclei (blue -DRAQ5) and sca old bers (red -autouorescence).
Supplementary gure 2: Cell viability and growth in single biocomposite layer. a-d -Live (green -calcein AM) and dead (red -ethidium homodimer 1) stained cells in a single non-rolled biocomposite layer after (a) 0, (b) 1, (c) 2, or (d) 3 days of culture. Images a'-d' show side pro le reconstructions of the layer (50μm thickness). e-Live and dead cell density in the biocomposite as a function of time. Live cells numbers at day 3 are signi cantly di erent than day 1 (p ≤ 0.05). f -Percentage of live, dead and proliferating cells in the non-rolled construct over time. Graphs e and f were produced from quantitative analysis of confocal images stained for nuclei (DRAQ5), dead cells (ethidium homodimer-1) and proliferating cells (KI67 positive). Error bars are SEM for n = 9 measurements from 3 samples. Supplementary gure 3: Single layer thickness as a function of time. To assess cell remodelling in the biocomposite, single layers were cultured for 0, 1, 2, and 3 days followed by calcein AM staining to label live cells. Confocal Z-stacks were acquired from each sample and used to assess biocomposite thickness. Cell remodelling results in layer compaction, which plateaus after 2 days. It was observed that layer integrity is achieved after 24h, which allows handling, and rolling of the strip. Error bars are standard deviation (n = 3). Cells cultured in single layer non-rolled biocomposite sheets were exposed to normoxic (21%) and hypoxic (3%, 1%, 0.2%, <0.02%) conditions for 24h prior to analysis. mRNA of HIF1α target genes, CA9 (a) and REDD1 (b), and UPR target genes, CHOP (c) and ERdj9 (d), were quanti ed using qPCR, normalized to housekeeping gene RPL13a and relative to 21% control. Di erences were assessed using One-way ANOVA, Dunnett post-test (* p<0.05, ** p<0.01, *** p<0.001). Error bars are SEM for n = 3 samples. containing SK-OV-3 cells were cultured in normoxia (21% pO2), or exposed to hypoxia (0.2% pO2) for 4h prior to xation and staining for HIF1α. In hypoxia, HIF1α is expected to translocate to the nucleus. Images are presented as nuclei (blue -DRAQ5), HIF1α (TRITC secondary, pseudo-colored white), and combined. To aid in visualization of HIF1α staining, the FIJI "Fire" LUT was applied to the HIF1α channel and is included (grayscale ramp provided at top right). b-Comparison panel images of layer 1 and layer 6 of a TRACER cultured for 4h prior to staining as described in (a). Images demonstrate an increase in HIF1α staining in the nuclear regions of the hypoxia control and layer 6 of the TRACER.
Supplementary Figure 16: Characterization of HIF knockdown cells SK-OV-3 cells stably expressing HIF1α
shRNA or control shRNA were exposed to normal (21%) or hypoxic conditions (1% and 0.2%) for duration of 24h prior. a-western blotting was performed with an antibody against the HIF-induced gene, CA9, and anti-β-tubulin as control. b-The levels of HIF1α and CA9 mRNA relative to housekeeping gene RPL13a were quanti ed using quantitative reverse transcriptase-PCR analysis and normalized to the shGFP, 21% sample. Error bars are SEM with n = 3. HIF1α levels are signi cantly lower in shHIF versus shGFP (t-test with Bonferroni correction) at 21 and 0.2% oxygen. CA9 levels are signi cantly lower in shHIF versus shGFP (t-test with Bonferroni correction) under all conditions. L a y e r 2 L a y e r 1 L a y e r 1 L a y e r 1 L a y e r 1 L a y e r 2 L a y e r 3 L a y e r 3 L a y e r 3 L a y e r 6 L a y e r 4 L a y e r 5 L a y e r 4 L a y e r 5 L a y e r 2 L a y e r 4 L a y e r 4 L a y e r 5 L a y e r 5 L a y e r 3 L a y e r 6 L a y e r 6 
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HIF-independent HIF-dependent HIF-dependent a b c Supplementary Figure 19 : Percent of EF5 binding on aluminum versus acrylic reactor cores. Acrylic as opposed to aluminum reactor cores were required for radiation experiments to reduce attenuation and ensure uniform irradiation of the cells. TRACERs assembled on acrylic versus aluminum cores showed similar EF5 binding gradients, con rming oxygen could not signi cantly di use though the acrylic core. Error bars are SEM for n = 18 measurements from 3 aluminium core TRACERs, and n = 12 measurements from 2 acrylic core TRACERs. 
